The catecolamine biosynthetic pathway in 

DBH deficiency 
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Table 2. Sequence Variants Identified in DBH Deficient patients. 



Location 


vanam 


Amino acid change Minor allele frequency 19 


: — 

5' flanking 


C-1021T 


— - 


0.159 


Exon 1 


G259A 


Val87Met 


0 


Intron 1 


IVS1+2T->C 




0.011 


Exon 2 


C300A 


AsplOOGIu 


0 


Intron 3 


IVS3+8C-VT 




0.017 


Exon6 


G991A 


Asp331Asn 


0 


Intron 10 


IVS10+415A-»G 




0.386 



Nucleotide positions are numbered according to the cDNA sequence for exons, or 
genomic sequence for the 5' flanking region, with the first nucleotide of ATG initiation 
codon as 1. Positions for introns are according to the genomic sequence starting from 



the G of the donor site invariant GT. 
b N=88 unrelated European-Americans 
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DBH Amino Acid Sequence 



Diet 


Arg 


ValU 
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Figure 8 (continued) 



DBH cDNA 



atgcgggagg cagccttcat 
gccgcactgc agggctcggc 
ccggaggggt ccctggagct 
cagctcctgg tgcggaggct 
cttgagaacg cagatctcgt 
gcctggagtg accagaaggg 
caggtgcaga ggaccccaga 
gaccccaagg attacctcat 
gagccgttcc ggtcactgga 
gtgcagctcc tgaagcccaa 
gaggtccaag ctcccaatat 
aaggagcttc caaagggctt 
aagggcaatg aggcccttgt 
agcgtccccc acttcagcgg 
tgccgccacg tgctggccgc 
gccggccttg ccttcggggg 
cacaacccac tggtgataga 
gccaagctgc ggcgcttcaa 
\ atggccattc caccacggga 
j acccagctgg cactgcctcc 
j ctgactggga gaaaggtggt 
aaccaggaca atcactacag 
I tcggtccatc cgggagatgt 
[■ ctggccacag tggggggctt 
\ tacccccaga cgcagctgga 
tacttccacc tcatcaacag 
\ gtgtctcagc agttcacctc 
j ctgtacagct tcgcgcccat 
i ggtgaatgga acctgcagcc 
j cagtgcccca ccagccaggg 
I ggcaaaggct ga 



gtacagcaca gcagtggcca 
tccccgtgag agccccctcc 
ctcatggaat gtcagctaca 
caaggctggc gtcctgtttg 
ggtgctctgg accgatgggg 
gcagatccac ctggatcccc 
aggcctgacc ctgcttttca 
tgaggacggc actgtccact 
ggccatcaac ggctcgggcc 
tatccccgaa ccggagttgc 
ccagatcccc agccaggaga 
ctctcggcac cacattatca 
ccaccacatg gaagtcttcc 
gccctgcgac tccaagatga 
ctgggccctg ggtgccaagg 
tccagggtcc tccagatatc 
aggacgaaac gactcctcag 
cgcggggatc atggagctgg 
gaccgccttc atcctcactg 
ctccgggatc cacatcttcg 
cacagtgctg gtccgggacg 
ccctcacttc caggagatcc 
gctcatcacc tcctgcacgt 
cgggatcctg gaggagatgt 
gctctgcaag agcgctgtgg 
gttcaacaac gaggatgtct 
tgttccctgg aactccttca 
ctccatgcac tgcaacaagt 
cctgcccaag gtcatctcca 
ccgaagccct gctggcccca 



tcttcctggt catcctggtg 60 
cctatcacat ccccctggac 120 
cccaggaggc catccatttc 180 
ggatgtccga ccgtggcgag 240 
acactgccta ttttgcggac 300 
agcaggacta ccagctgctg 360 
agaggccctt tggcacctgc 420 
tggtctacgg gatcctggag 480 
tgcagatggg gctgcagagg 540 
cctcagacgc gtgcaccatg 600 
ccacgtactg gtgctacatt 660 
agtacgagcc catcgtcacc 720 
agtgcgcccc cgagatggac 780 
aacccgaccg cctcaactac 84 0 
cattttacta cccagaggaa 900 
tccgcctgga agttcactac 960 
gcatccgctt gtactacaca 1020 
gactggtgta cacgccagtg 1080 
gctactgcac ggacaagtgc 1140 
cctctcagct ccacacacac 1200 
gccgggagtg ggagatcgtg 1260 
gcatgttgaa gaaggtcgtg 132 0 
acaacacgga agaccgggag 13 80 
gtgtcaacta cgtgcactac 1440 
acgccggctt cctgcagaag 1500 
gcacctgccc tcaggcgtcc 1560 
accgcgacgt actgaaggcc 162 0 
cctcagccgt ccgcttccag 1680 
cactggaaga gcccacccca 1740 
ccgttgtcag cattggtggg 1800 

1812 



Figure 9 



DBH Genomic Sequence 



cgattttttt tttttacagt tctggaggtc 
ctggctcctt ttgggggctc tgggagggga 
gcctccacat cccttggctc atggcccctg 
gaccccatca atgcatctcc ttctctctct 
cccagccaat ccaagaccac ctcccacctc 
ccttccccag gtagcctacc cgacttgcag 
ctctgtctgt cacaccacac gccagaagct 
tcatgttctc cgagaccctc ctgggccaga 
gggtgcagca gcccccgaga tggatgcggg 
ctcactgcat cggccccatt ctgggtcaat 
accaagctta ctgacagatg aactacagcc 
agcggggggc aagaccagca gccctgagtg 
gtagccagaa gtcagcgcca gtgccggtcc 
aagaaggctc agggctgtgg ggactgtccg 
cctctctttc catctggtgc ccacagttac 
gcctcaggac ccaccaccat cctggcagtg 
aatcaggcac atgcacctcc ccccatgagc 
ttatggagaa aaggagaagc aggacccaga 
cagcaggcct cagccccaag attgaggcca 
tgtgtgtaaa actgagtatg tgagcatgag 
gtgagagtcc acctccccat ctcgctgacc 
gaggctgtgt cctgcccagg ccagccgcct 
ggggctgctt ggggtcacac aggagtggcc 
cagccacaga ctcctgggtt ctgcttccct 
cacgataccg accccttctg ggatcagtgg 
cagagggtgc ctctaatcca gtagctgagg 
gtgacctgcc ctgggcccag tcctcatgct 
ccaggccctg gacacctcag gccatgggat 
tacgcttatg agcagaggca gaggcatggt 
tttttgtttg tttgttttga gacagggttg 
tgtagtcagg gctcattgca gcctcaaact 
ctcccgagta gctgggacta cagtcttgtg 
ttattttggt agagactggg tcatgctatg 
caagcaatcc tcccgtcttt gcctcctaaa 
tgcccagccc agaatgtgcc tcttaacttt 
agggacatag gccagctgcc ccaagttccc 
ctgtgatgga cagagtcacc gtctcccagc 
tctaggcact gccatcagac tgatagttga 
gcctgagcca caggcgaggg acagtgctgt 
gtggcctggc ctgttcactc acccagctcc 
tgtcactgcc tgaggttagg acgtcagcag 
gaattacagc ctgcaaaggc tgatggcatc 
aaaaagctga aattggttct aaacaaggtc 
gcgctgagca gcaggaatgg ggcttatttc 
ccccggccta ccccaccccc aaccccactc 
ccacctctgg agggcaacgt gcacccagac 
gggaggaaag ccccccgcgg ggcaccacag 
agcaggtgtc acctctgagg agggtgaggg 
cctggggtcg gattgctccc ttttaaaatc 
gccatccgat tggattcgct ccctcccgcc 
gttgcatttt tcatctgagc gtcccttcct 
gctgacaagg tgtgcagccc cctccagctc 
gcactggccc accctgtgag ctcaggcgca 
gtgtctgaga cagggatgat cgcacaccca 



agaagctcta aaatcaaggt gtctgcagag 60 
atctgttccc accttttcca gctaccagag 120 
ctccgtcttg gaagcagcct cctctccttg 180 
cgtaggacct ttgtgatgac atggggtcca 240 
cgggtcctta atctaatcac actgaatgtc 300 
ggatctggac gtggccattg ggggacatcc 360 
cagagagatt ccagggaggg aggcggattc 420 
gccctgcctg ttggaccctg tgatgtcagt 480 
tgagggcagc ccggggctgt ctcgctagcc 54 0 
ggtaggtcaa cctggtggat ctctgaggtg 600 
tcaggaagag ggtcatggct ggcaggagcc 660 
ctggtgcagg ccacgcaggg cccagcctct 720 
tgagcaagat ggccatttca cagatgagga 780 
ggtgggtcac atggccggca ggtttcaggg 84 0 
gctgtggctt gggtgtggtc tggagctact 90 0 
tggtcccttc agaaaagctg aaaatgcaaa 960 
tgctcaagag agaggagcag tcacgcatcc 1020 
aagggtttcc ctgtaagatt cctcagggcc 1080 
aattattgga ggggtgtgtg tgtgtgtgtg 114 0 
cccagagctg ggggtgcagg ccacgcaggt 1200 
cctgtgtatg gaggagagat ggaggcgggg 1260 
gccagtgaca gtggaggact tgctcacagt 1320 
tggcaggcct ggcagcccca gccctggagc 1380 
gggagcttcc aggggagtgt cactggggct 1440 
ccccttgctt ttggcacaga gcttcagggc 1500 
aaagctttca gtggtgctct gggcacctct 1560 
gatcccactg tagccaccct actcagtgcc 162 0 
atcccaagca ttcaaactct cacggccacc 1680 
gccaccgctg cctcctcagg caggatatgc 1740 
ttcgctgtca ttcaggctgg agtgcagtgg 1800 
cctgggctca agcgatcctc ccgcctcagc 1860 
ccactatgcc tggctaattt gtttttattt 1920 
ttccccaggc tggtctcgaa ctcctgggtt 1980 
gtcctgggat tatagaggta tgagtcactg 2040 
cataccgcag cccctatgct caggacgagg 2100 
caaggggact gtgccaccct ggagtgggct 2160 
agctcccaat ccatcccatc acaagtcagg 222 0 
atttttcctg ccaagaggag gtccctaaga 2280 
cctgtggcca ggccccgttg tcactgggga 2340 
agtctgcacc accgtcgctc cacttggggt 2400 
aagccagcct catgtggcag aggcgatggg 24 60 
agagagattc aggaaagcaa agggcttatt 2520 
agccgtcgat gcgccttgga gggaagccag 2580 
ctgacaccgt ggccgtgaca ccctgcacct 2640 
ccacccccat tcccatcccc acccccaccg 2700 
actggagcag aggcagcagg ggtgggagca 2760 
ggaggcatgt ggccaagaga gcacctggca 2820 
caggaggaga gctgactgtt gcttccttac 2880 
cattaatgca aggaagggcg cagccacggg 2 940 
cggccccagt ctccgcagat tttctctgcg 3000 
cttgactcca gtggaatttt tctgaccttg 3060 
agggcaccct ctttggggtg cttgccccag 3120 
ttgtctcgcc tctccgaggc tgactctcct 3180 
gccacccaag gctggccagg atggaggcag 3240 



Figure 10 



ggcaggggaa gccctggtgc ggcctgactt 
atcagtattt tggaatcagc tgaatcattt 
agttggataa agaaaatgtc tttgattcct 
ctgagcacga gaccgcacct gccgtccctc 
gcgtatccgg gagaggagcg aggcctggag 
tcaggggctc ttcactgcct ctcgctccac 
atcaattgtc cttgtcatcc aacttcctgt 
gaaagtgctt ctctgaggac gccagctgcg 
cagagctctg accccggagg agcaggaggg 
gagaggtgcc ccccttccca caacgcgggc 
agctggagcc acctgggtgg ccaccaggct 
gctgtggagc ccgtgaccct cacctctgcc 
acaccagtgc ctgcccaccc cggaggctct 
cagtcccgag agtgaatgtc cgggatgcag 
aggttttgga actaatctga ggcatgaagg 
gtcctgatgg gaaagccagg ccttcggagg 
ctcccaagag tgtctttccc ctggcctggg 
tgcacaggtg attatgcact tggtcctcac 
gcccctctgg gtgcaatcag tggggagggg 
|*& gcctggccac tgtggggcag agagcactgc 
j£t ctccaaattt cacgttcgtg caaagacaca 
jjifcj gctgaagcag cctccagacc tgctgtcatg 
j4 cctatgacat gaatgtgccc ctaaggctag 
ll'i aggagggaaa aggaaggaag ggagggagga 
I'fl gctggagaga tctgtcaacc cagcctgggg 
% ctgaaggcag ctgccctcag tctacttgcg 
y gagactgacc ctcgggccca cgggtggatg 
W aagcagggct gcggccagct gccctgagag 
caagaggaag ctgtgggttt gggagcttca 
|2 tcttttcctt aaaggctgtc acccccagca 
|y cagctccagc tccgtctgtc cccagcaatg 
Q gatgctctcg cgccttctgg agcagcagtg 
4J aggagacaaa agtgggaaga gcaggccgtg 
gagattgtct tatttttggt ttgaaatggg 
Hi] gctcgctagg ccaggcctgc agtggctacg 
gctcctcgga cctcagtctg ctcatccgtg 
gggactgggc cagacagcct gtgaggcagt 
aggcctcttg gctgcagggt gcatctgctt 
gggacagcat ccgcctgtct acttcaactc 
caattagagg agggcagcag gctgagtgct 
aattggattc cccgctagac aaatgtgatt 
gaccagggca taaatggcca ggtgggacca 
gtcgctgggc cagcctgccc ggccccagca 
cagtggccat cttcctggtc atcctggtgg 
gccccctccc ctatcacatc cccctggacc 
tcagctacac ccaggaggcc atccatttcc 
tcctgtttgg gatgtccgac cgtggcgagc 
ccgctgggga cactgcctat tttgcggtga 
ttcctgaccc ggcaccccat ctggccgtct 
ttcttctgtc acctctcagt gtttgagttg 
gcttgggcat catggggatc tcagtttgag 
tccttgactg cccgccccaa atcatgggac 
agaggacgca cacaccacac acactcgtgc 
gaccccacga ccctcggccc tgtaaacaat 
cccactgatg tgggccaggt ggtggcgcgt 
atgggatcca gcctgaccta ctgtgcttgt 
ccctgcccct acccataggt gttgaacaag 



gtgtctcctg tccctcccta ggacttagtt 3300 
ctgtcaaatg ctagaggaaa gccagttttg 3360 
gttaaaaata aacatgtgtg cataacactg 3420 
cttagagctc ccagcagctg ttggtctttg 3480 
gtgtgttgag ccgtccaagg gctggtagca 3540 
agaaccgctg ggttgaagga agctggaggg 3600 
gtctgtagat ggggaggagg cgctgggttg 3660 
cattcaggag ggcggagcag gatatgaccc 3720 
gtgcctgggg cctcaatacc ccagagggga 3780 
cccagctggt gctcgtttag cctgttgtct 3840 
gctgggaggg ctcacccctg agctgggtgt 3900 
tctgctggct tttgttatcc cgtgctggga 3 960 
tcgtatcacc ggctcgctgt ggccgctccc 4 020 
cagacacctg cttacaaggc acaggtgagg 4080 
tgaggtgctc tcaggcgacg gaggtggcat 414 0 
ctgagaccct tcccaaggct caccagagaa 4200 
agacaatttc acaccaatgc cacactctat 4260 
ctgcctgggc tgtgggtggg ggcgaacggt 432 0 
ctcatggcct gagcttggct ttgcaggatg 4380 
ctgcgagggc caggggaagg ctggcacttt 4440 
gtcattcctt tctacagcgt agagctcaga 4500 
ggtatttaag gacctaaatg ttgctgtcag 4560 
attctgggtt tctccagaga gacgagaaac 4620 
ggctggggag gagggacagc ttctagtcca 468 0 
ggtggagctg gagggatcaa gcagaatgtc 4740 
ggagaggaca ggagggagag gtgccgtggt 4800 
atggcaaagg tcctgtggca ggtgtgggag 4860 
gcttcaaatt caggccagat ctgctctggg 492 0 
gagacagggg agcaggcctg tcactcaccc 498 0 
gtgcaccctg cagcctgcct atcccctgtg 5040 
caccccacgc ccatgtcccc cactccctat 5100 
gtaccagctg gaggctgtgg aaaaattgag 5160 
gagagagtgt ctaaacacag ggactatttg 5220 
cccacctgct agtattgtac aaacggctct 52 80 
ggcctatcct tcactggtca gcctggagca 5340 
ggtagaggcg acgcagaccc catcccactg 5400 
cagctggtgc ctggccagag ggtgtctgaa 5460 
ttgggacagc tcttcagagc catctcagaa 552 0 
ccactgatga cgtccatgtg tcattagtgc 558 0 
tggcctgggg cgcaagcttg tgggagggaa 5640 
acccgtgctg cctggaccca ccccattcag 5700 
gagagctcac cccagccatg cccgccctca 5760 
tgcgggaggc agccttcatg tacagcacag 582 0 
ccgcactgca gggctcggct ccccgtgaga 5880 
cggaggggtc cctggagctc tcatggaatg 5940 
agctcctggt gcggaggctc aaggctggcg 6000 
ttgagaacgc agatctcgtg gtgctctgga 6060 
gtctctcctc cctgccagct ctccaaaccc 612 0 
ttctgcactc accctcctta acccagaaag 6180 
actctgctct gagccaagtc tgcaccccga 624 0 
gacaaaatag gaaagacatg ctttccatgg 63 0 0 
ccagtaatcc caaggaatgg aactatacac 63 60 
cgctccacac cccacacgcg catgagcaca 642 0 
gcctagtacc acgtccccag agcacacatg 6480 
ggctgggcac agcatgaggc ctgcacaccc 6540 
acccgtggac cgactgagca ggtgcagaca 6600 
ccccacaggg ctcagccaaa actgttagga 6660 
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tgggctcttg actcctttcc gtccaaattt 
aggggaaaag tttcccttca aactggaggg 
gtccccgaag tgggcgagcc caccgcctac 
atgggactgg ccaccagggc ttctttgtgg 
caaaggagtg acaaaaaagt tttatttctg 
tgccgagctg gagcggggga gctgtgtctg 
tggtctcacc atgggctggt ggggcggaga 
ttcatgaggg cagatggtgg ctgctgtttc 
agactcggcc aggaggcact tgcctgtgtc 
gtgagtggag ctgcctggga agggccctgc 
gcacaaagac actctgtggc tcaggttcca 
tgagccgtca gccgtctgga ggagcagctg 
gcaagcctct gccatgaggc accctgagtg 
tcccccctgc ctgcatttcc cggctgctag 
tttccgtgca ctggcaaggt taatttgcac 
ttattattcc tccctaagca atatgttcaa 
tcacaggcga actttctgcc tctgtttaaa 
cagcggggtt gcattgtgtg gcttttttct 
atttcttttt tctcaaggaa atgaagaaaa 
gaaacacaac ccaaagtcct taaggccaag 
aaaggccagg cagggcaggg aagcagcttc 
ctggggtggt ctctagttgc ctggttcctg 
ttggcctggg gtgtgagagt caggtggagg 
tcggaatgtt aggaatatga ttctcacaca 
aaacaactct gaccatctgt ttgagccttc 
atggaatcta agaagggccc ttcttgagta 
cctcgctgtc tctcagtggg tctccctggt 
cgtgtccctg ccccttaggg cccagtgcaa 
gtcactgatc cagatcccag gaagcatcct 
gggcctcagt ttaccttctc caagcagggc 
gctgcagggt ttaaagtggt gcttcaggct 
cactttggga gggcaaggca ggaggaccgc 
caacatagcg agaccctatc tcaaaaaaaa 
aaagtaataa agcagtgctt gttctcaggg 
caatcaccac cttagatgtg gcaccctggt 
ttgttcccaa ctctcccctt tctgaggctc 
agcattggtc taaggcattg ttcccagtcc 
cttaagaagc tcagtgtccc gcccaccagg 
tgacctgctg gcaagtgaca gccctggttc 
tcggggctca tctccactgt ctccaggcag 
cagccccagg cagaaccctc agatccacag 
ggcaatgaat gcggagctct gccggggaat 
ggctccttca tgcctggagc ccagtgcttg 
gggcagatcc acctggatcc ccagcaggac 
gaaggcctga ccctgctttt caagaggccc 
attgaggtaa ggggtggccg cgagtaccca 
catcctgtgc caatgtcata gtacctttcc 
gccagctatg acagagagaa agccaaggag 
acttaggatg gtccagctct gctattgccc 
acacgtagct gacatggttt ctagatgcgg 
agaccttgct tctggatgtc tctctcctcc 
gagcccaggc gacctggctt tccatcccgg 
acaactgccc ccctcctctg gacctcactt 
gatgatctgt atggcctgac caactctggg 
gccataggct tcttatgctg ctctaagagc 
ttgcccttga agacaaaact cttttaactc 
agtaatcctt tggtgtggca gtggcctggg 



acctccactc ttgtttcaca gggtggagaa 672 0 
gactttaggc ccttccacaa gctgcagggg 6780 
aatgggtcct gctccagcct tcctttccac 6840 
atgaaaccca actctctcca cagaaacaca 6900 
aagtcaggag gtgcctgctt tatctgggag 6960 
tgcggagcgg ccggctccag ctctgcatct 7020 
gtccctctct gcctttttgg gtgttgtgaa 7080 
tggagctgag cttgccccct ccaattccca 7140 
gctagtgagg cttagggcca cccaggtagg 72 00 
tctgacccat agggctgcac agattcctgt 72 60 
gccaagaaag acctgggaca gccctgattc 732 0 
aaccccatcg ctgacagttt ggggttcttc 73 80 
caggagcatt tgctcctctc tggggcagcg 7440 
ggaagccaga ggaagccagg tgactttgcc 7500 
aacaaattcc tacgaaagca aatgtcagcc 7560 
ctaatatctt cttgatttcc agctgaaata 7620 
atgagtctct cggcaaacca gcggtgtccc 7680 
ctagggaaag ttttgcagta tcttttgcag 7 740 
gatgttttac cctgaatgta agattaaaaa 7800 
ggcccgaggc tttcttgggg tttccatggg 7860 
gtttggacaa ttctggtggg ctctgggtgg 7920 
gccctagggt gatttagggt tggggcaata 7980 
aggtagctag ggatatgggc ttggtgtggg 8040 
cgcgtgaatg ttggagggca ggacaggtgt 8100 
aatcaattaa tagatgccaa atagacaaat 8160 
cgaagggcag cctgcttgtt ggggaaggct 8220 
ggtcttccat gtgacctggc ctcgggccac 82 80 
ggggagcagc cggagatggg gagggcagag 8340 
cggagaatgc agcaggtcca atgcctccct 8400 
tgggactaag gtgaggggaa caatgcctag 8460 
gggtgtggtg gctcatgcct gtaattccag 8520 
ttgaggccag gagttcagga ccagcctagg 8580 
aaaaaaaaat ccaaaattac atgtatttat 8640 
ttgtgccagt gcagggtggg cacctgctat 8700 
ttctctctcc tttcctgttc atgtcccacc 8760 
cgcaactctc ctgcctgcat gaatgtgggc 8820 
tgaggaggcc ttgggagcct caggcatctt 88 80 
cccgggaatg cccatggcta acagaacctg 8940 
ctggctgcag aggaggaacc aactccactg 90 00 
aaatggagat agaaggtgtg agtgaagcca 9060 
ggactgaggc ccagcatccc cagatcagct 912 0 
gccctcttcc cctgtggatt ggcccggctt 9180 
tctctgcagg acgcctggag tgaccagaag 924 0 
taccagctgc tgcaggtgca gaggacccca 93 00 
tttggcacct gcgaccccaa ggattacctc 93 60 
ggagggcgtg ggctgcgtgt atcatgctgc 942 0 
tgtccctgat aagtctgggg cctgggcctg 9480 
gatggccaga ggcagtggtg gggccaaagc 954 0 
ctgagccctc aaagacgcag ctctttgcca 9600 
ggcttgtgct gaagcctctc ccattggact 9660 
tggtcctgtt aaccatcagg tgggattctg 9720 
ccctgttgcc agctcgctgt gaggctcggg 9780 
tgcccatctg taaaatggag atgggaacta 9840 
agttcatggg agccataaaa cattgcaaaa 9900 
cccccaacct cttagggaaa gcaacccacc 9960 
tagcacacct gacagctttt gtcttgtgta 10020 
ctggccgtta gtgccaggtc ttaatcatgg 10080 
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gtgtagctga gtgaccacac gggaggccag 
gagaaggggc acctgtgccg tgcagggcca 
agatgcagga gctaggggag agcccaggcc 
gccaggcagg gcagggaagt tgcttcattt 
ggtggtctct agttgcctgg ttcctggccc 
cctggtgtgt gacagtcagg tggaggaggt 
agggttggga atatgattct cacacaagcg 
aactctggcc atctgtttga gcctgcaatc 
aatctaagaa aacagcacag ctggctgttt 
gggagtggat gtacccaggg gttcggggtg 
gttcttccag gaggttgttg agcccttacc 
cagagaaccc tctggaagca cctcacaggg 
gtggccccag gccaggtata ggggcctttg 
cggcccatcg gctttccgca aactcaaaga 
gtggagtgcc cagaaagcta tgaaaggcac 
gacagcatgt gaggaagcca gccccacagc 
caccgcgtag atccatggag ctttctgtgg 
tgactacata atatagcgtg gctccgcagc 
tttccttccc ttcatagagg gcactgaatc 
tcccccacac ccagtcccca gtgaccttgg 
cactggctca cggcgggccc agtagtcact 
gaatgtgttt agaagagaaa agtatttgat 
gtcagcccgg gatttggccc cagccagggc 
gagatgagag tgaggtgtgt cacctggtag 
caggagccca actctggggg ctctgagagg 
gacggcactg tccacttggt ctacgggatc 
atcaacggct cgggcctgca gatggggctg 
cccgaaccgg agttgccctc agacgcgtgc 
atccccagcc aggagaccac gtactggtgc 
cggcaccaca ttatcaaggt acgtgcgggt 
ttcctcccgg gcctgggttg tccctgaccc 
aggtgtcctc ttatcactgg aacctcaggc 
cttggcttcc ccatcactct gctcactccc 
tccctgcctg gaccaaagtg accaacatct 
ctgctgtctg tctgccaggc cacctccccc 
acttgctctc gaacacccgt ccggggaaga 
tccactatgc cactagtccc gggggagggg 
cctagtttcc agcagaggaa gtgtggccca 
agaaggggca tgtccttgaa ggtgcactca 
agcaggaaga ggcatggcct tgaaggtgcg 
ccctgcctcc cactggggct gcaggagctg 
ggctgcgtcc tgtccctgcc ttggcaggaa 
ctggagctgc ctacgggatt tctttctggg 
ccagaagtgc ccctgaaatt gtctggatca 
agcccatgga ggagggctgc tggggagggg 
ggctgcctcc tcacagtacg agcccatcgt 
catggaagtc ttccagtgcg cccccgagat 
cgactccaag atgaaacccg accgcctcaa 
cctgggtgcc aaggtgcgtg ccctgcgacc 
gcatccccac acctctgttt ccccagcttc 
caagggggct cacgaggcca ccagaagggc 
atgtctgaaa tgcttcaagc ctttttttta 
cttatgccct cagtgggtcc tgattctgtt 
gtggtcccag ggctggctgg cggtggggcc 
gggggtctcc ccagctctta cacctgtcta 
taggcaccag ctcctctccc caactccctg 
tgtaatgagc tgcctgtcag gaggaagcat 



tgccatcgaa agattgattg catttccgga 1014 0 
cctgcagagc cctgggtttg gtcaggaggc 10200 
tgaggctttc ttggggtttc catgggaaag 10260 
ggacaattct ggtgggctct gggtggccgg 10320 
tagggtgatt tagggctgag gcaatattgg 10380 
ggctaaggat atgggcttgg gacgggttgg 10440 
tgaatgttgg agggaagggc aggtgtaaac 10500 
cattaataga tgccaaatag acaaatacgg 10560 
gccagatgag gaaactaagg cccggagacg 1062 0 
tgctggggca gacctggtgc cagaagaggt 10680 
ctgcttccca gtggacgagg caagggtgag 1074 0 
ggaggccaat gcctgtgtgt gctcagccca 10800 
cctggagttc tgggcgtccc ctgcacaggg 10 860 
gcaaattagc cacccacacg ggtctgcact 1092 0 
tttccacacc cgatccccgt ttccattcat 10980 
ttgcctcctg agtctgcctg tggcctccag 11040 
ctgcttggtc ccctcctgcc aagctggtgg 11100 
tcagcgtgac catcagcaag ccccagggtg 11160 
ctcaggctgg gctgctgaac tgaccaatga 11220 
ggttggtgga gggaacaaat gttccggcca 11280 
ggttgaatgg atgttaagtg aatgtaggtg 1134 0 
ggccggtgca aataggggat cctgggggtc 11400 
catgcaagcc tcaagggtcc cttattcaca 11460 
gtgtgggtgg gcagggatgt ggcatcctct 1152 0 
gcgaccagct gaaccctgtc tcggctgcag 1158 0 
ctggaggagc cgttccggtc actggaggcc 1164 0 
cagagggtgc agctcctgaa gcccaatatc 11700 
accatggagg tccaagctcc caatatccag 11760 
tacattaagg agcttccaaa gggcttctct 1182 0 
ccagggccga ggtcctcgcc cagccctgcc 1188 0 
tggagagctg tccacagtcc tggttggacc 11940 
acctgcctga gcaggggagc agcgagtggt 12000 
ctaccctcaa agggccttgg agctcccact 12060 
tgacttctgc atctttcctt gggactggaa 1212 0 
ttcatgaaaa agcagctcga gtcagaactc 12180 
cagaatagca aaggcgatag ctgtcgagtg 12240 
cgaggtgatc cctccttcat cataagagcc 12300 
gggaggttga gtgtccaggg tcacatagca 12360 
gagaggttat gtgagtgtcc agagtcacac 12420 
ctttgggccc gggctctaac ctcagggctg 12480 
gcccggccac agccccatat gcatgaggac 1254 0 
atggcctgta cgaacctcat ttccttcact 12 60 0 
ctgatggctc caccctcaag gctgtgaacc 12660 
tccctcccat tttacagatg ggcattcgga 1272 0 
agggtgggcg gccggttccc gggctcagag 12780 
caccaagggc aatgaggccc ttgtccacca 12840 
ggacagcgtc ccccacttca gcgggccctg 12900 
ctactgccgc cacgtgctgg ccgcctgggc 12 960 
ccagcatggt gtctcctgcc tgggcccctg 13 02 0 
accgtctcag aggcttcaag aaggggctcc 13 080 
caggcctgag gtggccccct cgcctctgtg 1314 0 
ttttccacag aaacgcaagt gccccaggac 13200 
tcccaactgg agtcagggtt ttgtgtacag 13260 
agtgttgagg cctccacagg ctgagacgat 1332 0 
gagaaggggt tttgggggaa ggctcagccc 13 3 80 
acccgagtct cacaggatgt tcctggggcg 13440 
cgctctaatc ctgctgcgcc ccctccacca 13500 
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cccctgaggc tcaggcccca acagttgact gggtttgccc ctgcccagac ctggggccct 13560 
ctcaggacac acctgtctgt ctgacacctt gccccacaca ggcattttac tacccagagg 13620 
aagccggcct tgccttcggg ggtccagggt cctccagata tctccgcctg gaagttcact 13680 
accacaaccc actggtgata gaaggtaggc ggctctgctg ccatcctcct cagaagccct 13740 
aggactcagc tgtgttgagc cagtgagcaa atcccaccct tcgtctgccc agcatggtgc 13 800 
ccccgctgta cagctcctct tggcacgagg cccttgcgtc tgcctcatcc gctgtccatc 13860 
ttccatggct gtggtgggct cccagggaca ggaccccgag gggctcactc ctcacagctt 13 920 
cgccagggcc cagcagtggc cccacacctc cctcctcgtc cctataatac gggctgccat 13980 
cggcgcagca ctgtgcatcc caggggaaag gacaaggaga attttcataa gggaagctgc 14040 
cagatgccaa gttccaaata cagggagagg tgtgtgcata aacagggagg tggtagtaaa 14100 
gcagggcata ttccaggaca caggcgctcc ggcctggccg gagtgcaggg acgggaaggg 14160 
gagctggggc agctgctgtt ggatcaccca tacctgaggg tggagtgagc agggtcagct 1422 0 
tttagcatgg caaggccagg tgatgctgtc tcagaaactg aaaaaaatac ttccctctct 142 80 
ctgttgcacc agcatctttc accatatata gacacacaca aacacaatgc acacacacac 14340 
gcacacatgc acacacatgt acacatatgc acgcagaagc acacacatgc acacactttt 144 0 0 
tctctctctc tgaatggtgc ttcttctttt catttgtgca aggtgcagaa gtggcctaag 14460 
agataggtgc taggctgtgc ctcaccacct tggggacgct gggtggatga cctcacccgc 14520 
tgcctgttct cccacctccc acagctattg tgaagctggg aaaggctcac gcacagaact 14580 
tgctgtgggc acggggctgt gctcagctaa cagtcgcctg tggttttttt tttttcctgg 1464 0 
ctgcataagt aataccttcc gccactgttg gagttatctc cacatgcaca gagaagggta 14700 
M taagtcagct tgggccttag catgacacgg gatttattgc tcatttaaac cctgaaagca 14 760 
0 aatggatttt tgaaaactcc tgaagcatca gggaagtctg tctcttcatg attatctggt 14820 
m tgtatttatg gatcctttgc caaatataag gacgctcctg tcacttcacc catcttgaga 14880 
tgggctgctt ttctataaat atcaaaatcc cacaattatt tcatgattta atccccatct 14940 
f|j gaattttaac caattgcaac acccttttta ttattatcct ctgatgtaat cagcctggag 15000 
atacaggagc cgtttgagtt tggatggtgt aggggtgtcg agggaagaag gcagaggcaa 15060 
|£j gaggagttgt tttggcctca tcttaaagga aacaagtagg gagatggttg ggccccctgg 1512 0 
aagtgccctg caccccagtc cacagccctg gctttgaacc tcagcttggc cacttcccag 15180 
m ccctgtggtc ttgtgtggag tcttcagttc aggctccatc ctcagtttct taatctgtga 1524 0 
* aatagggctg atgattctca ctgtgcaaaa cttccatgaa aggggtaggt tatgcttaga 15300 
Q gcatttttgg cacccaggga agatgttagt atctgtacca ccctcttggt ttgatcagaa 15360 
iyj agggcaatgc atgtacactg gtgagaagat ggacagcaga aaagcatgaa gaagatgaaa 15420 
g| ccacccccca gctcccggct ccaagttttg aagtgagcac tggtcaccca gctatgtgtc 15480 
y tgtcctgact gcttttctgg cccattaatt tttttcttgt gactagaatt ttatatcttt 15540 
jrj ttttttcatt gttgtttgtt tttttactta aacttcatca gaagcctctt ccctgtgaat 15600 
SI taaaacccct tgtcaatttc acactccttg ccgcctgaca tcgctttcct gtacataacc 15660 
cagggggcag agcctcctgc tgcacagccc ctccagacca ccccgccatg tccaccatgt 15720 
ccaccatgca tccgggggca tggggccagg cctttagatc ctccgccaac catgagccca 15780 
gccggtactc agagcctggc tgctgattca ctaggcatgg agtttcagga acggtggggc 1584 0 
tacctggatg acacctggtt gtgaggatgt tcgagtgggt gccagcatcc ctgaacctct 15900 
gtttttttgt tttgagacga aatctcactc tgtcacccag gctggagtgc aatgcacgat 15960 
ctcagcttaa tgcaacctcc gcctcccagg ttcaagcgat tctcctgcct cagcctcctg 16020 
agtagctggg attataggtg cgtgccacca cacctggcta atttttgtat ttttagtaga 16080 
gacagggttt cgccatgttg gtcaggctgg tctcgaactc ccaacctcag gtgatccaca 16140 
cacctcggcc tcccaaagtg ctgggattac aaggcatgag ccaccgtgcc cggccccctg 162 00 
gacctctgac catcagtttc atgtgaccac tgggaggctg gcccagggag cttcagggac 16260 
tctccaatta gcaaacggca aggagaacta acaggtgtgg ccacaccata atcaggagag 16320 
acagtctccg tgactcgaag aagcaccatg ttattccttt ggaagaggcc cttgagtgtg 163 80 
ggctgaggct cataaaggga cagcaagtca tctgagagca cacagcacgc tgttgaccaa 16440 
gcaggacctg gcctgtgcat gaacgggggc tagacctgca acgctggccc tcctcctggg 16500 
gggccacatt ctcactcaaa ttgctcctga gatgtcagct tggtaggtgg gttccttggg 16560 
tctgcaggac ataaatcaaa gtagtaaaag tgggggctgc tgggaggatg tgctccttga 1662 0 
atgcttcttg ttaacctcaa cacagagata cactcacact tgcccagctt tgacgcaggg 16680 
ccagggctct tctgtgccat cggcagatgg gagttccatg ccctcttctt tgcccagacc 16740 
acaccctgca ggttgtcacc gtcctgcagg ctgatttcca gcttaggttc ctttgaacgt 16800 
ggaagaagaa catcaaagca cttatgaaac aatctgagca cagaactcaa gttgtttacg 16860 
agtttccgtc tatcagcagc atctcacccg cacctgattc catggaggct ttaagtggct 1692 0 
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cacgttgatc acatctttcc atagcattca actagttttc atagaaacag cagctctttc 16980 
ttcccagtga gtgtagcctg tttgcgttaa ttgatcttgc gagctgcctg gcatccacag 17040 
gtgtggaaac aaagacagcc agctcttggt ctgcctagca ggtgggagca gatggggggt 17100 
gaccggccct gcctcctggc tgagggtggc tggggtcata gggataatct gtccgcaggg 17160 
ggaagtgaga gggcctccac ttaccgctca cctccatcca tcccaccttc tcccaggacg 1722 0 
aaacgactcc tcaggcatcc gcttgtacta cacagccaag ctgcggcgct tcaacgcggg 17280 
gatcatggag ctgggactgg tgtacacgcc agtgatggcc attccaccac gggagaccgc 17340 
cttcatcctc actggctact gcacggacaa gtgcacccag ctggtgagtg gggctgggcc 17400 
cggcactgca ccctccctcc tcccgcgtcc ctcagtggag gcctggcagg tcgtggccca 17460 
cgaagggtgg caggcacagc tttggtttcc cctgaccctg aatccccctg cggtcctccc 17520 
tcttttctgt atgcaaggga accctgctgc tgagaggcca tttgtgtgtg tatgcacctc 17580 
cctctccagc aataaccatg gctcccacta gtccacaccc acgtgccagg cttccacgag 17640 
ctgcatttta aaatatgcct tcattatgta agcaacacac acatgcactt gccactcaca 17700 
agcgcaggca ctgcagctaa agagaacgct cccctcatcc gctgccgcct ccccctgaga 17760 
tagccacttc ttggctcttt gtgtccttcc agaccttttt cctgtatatt tcaggaagct 17820 
cttgcaggtg ttagaaacct tttgtgtttt taaaaagttg tattgaatag ttaacaaatt 17880 
tttcaacaaa tgggaggcat ttttctggtg atttgccttt ttattgctgc atagtattcc 17940 
acaggatggg gttttcacca cgcacctgag cagggcagga ctaggtgagg cagtgaagtg 18000 
ccgggtacag gatctcaggg agcacccgtc ctcagggcta tgcacgctgg gtggaggcac 18060 
aggttggcgc ttagactggc gccaacagca ggtcctgtcc ttggcttctg gtgagttcag 18120 
agagtgacta ctaaaatctc ctcctttgct tgccctatct tggtccaagc ctgtgctgaa 18180 
ctgtctccct atcaatcagt gtctaggctg ttctcaactt ttcaccaata gaaagaagct 1824 0 
tctgggaaat ccttgtccat gtaggaaacc attttctcat gtagatttct aggcatgaaa 18300 
ttgctgctca gagatgtgag tgttcccttg agtaaatctt gcaaaatgcc cctcagaaag 18360 
cccatcttct gctccctccc acacatagga cgagagggtg cccggtttta ctgacccact 1842 0 
ggattattaa tattgtaaat attttctgtc atttgggagg aagacatgtc agtgttgttt 18480 
aacttgaatt ttctatttgt ggacttgagg atcttttcct ctgcctcttg gccatttgtt 18540 
cctgttttct gttcattcct atgctcggtt tttccagtag gtggtttgtt tttcttactg 18600 
ttggtttcta ggagttcttc ttatatgatg gatgttattt catagtttgt gtatatgtta 18660 
caaacatttc ctcctgtgcg gtagctttac ttctcacagt gacctgcaaa gtaagtgttg 18720 
acgtacccat ttcacagatg gggagactga ggcttgctgg gatcacactg ccagcagtca 18780 
cgcagagtga agattcaaat accagtctgt ctgactttga aagctgtggc cgtgacagca 18840 
gatttcgttg taatgaggtt tagagtggat tttccttcct agtaaatggg tcgattggga 18 900 
tttgttcttc atgtgggtga gcccccagag catcccagtc ttccaagcaa aggttcctca 18960 
aggctgaagg gagacggagc tctcagccgg catggcaccc attgtctccg gcaggaaatc 19020 
agctcctttt gtcccagacg ggggtggaca ctctctccca cttccctaaa gcgcccactg 19080 
gtgaagcgtg ggcccatgta aaaggcacct tggccagggc tcatggggaa gagcggcttc 19140 
cggccaggca gcactcactg ccccttgcag ggccttgggg ccttcgaccc cgctgaccgc 192 00 
tgactgtgag aacgcctctc tccagcctca ggaatacaga cccgcctccc cttgccagag 192 60 
tcctccacta ccttaagtaa cagaatgaga atgttcagtc ttgtctctcc tttggcagat 19320 
aaaagagggg cacaaattct gcagccaaaa tctggcctag tctagctatc ccagtgaaat 19380 
aggccaagac aagagtgctg ctttggacca gagtgcccag aagagcatag tcctccctcc 19440 
acctggccga cacctggcat ctctgggcca gggtcggcct ctgggggcca aaggggcatt 195 00 
gggacccttt gggctcccag gcctggcaca cagtggcctc tcaagccatt gcaagggaca 19560 
caaagctata ggcgacggca aggtcagggc ggccgctgct tgggagcgag agggaaggag 1962 0 
caaaagtgag tcctaaaaag ctcggccatc tgggaccttc agggatgggg ctgtcgggac 19680 
cttgagctct gggacctgct gactgcatga acaaactggg cagagcctgg cagcgggtgg 19740 
gcaaaaggac aactgactca caaagaaaat gctcgatttc aggaaagacg tgttcttttc 19800 
tttccttctt tccttctttt ctttcctttc ttttcttttt ctttcttttt ctttttcttt 19860 
cttttctttc ctttctttct ttccttcctt ccttccttct cttttctttc ttccttcctt 19920 
tctttttttt tttttttgat ggagtttcgc tcctgttgcc caggctgcag tgcaatggca 19980 
caatcttggc tcactgcaac ctctgcctcc cgggttcaag tgattctcct gtctcagcct 20040 
cctgagtagc tgggattaca ggcacgtgcc accatgcccg gccaattttt gtatttttag 20100 
tagaggcggg gttttaccat gttggccaga ctattctcaa actccttacc tcaaatgatc 2 0160 
catgtgcctc agcctcccaa agtgctggga ttacaagcat gagccaccat gcccagccat 2 0220 
ggaaatgcat tttctatcta aaaaaagtta gcattaggtt agagaaaact ttcgttctct 20280 
ggaagattct ctcatgcccc agtgatggca taagacctct tgagatgagg gctgccatct 20340 
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tttctgtgag gccggcctgc agcctcagag 
catcttggtc ctggatgacc accttccagt 
gtgatgctga gcacagggag aatgcagcct 
acgcagggca gctgaaggtc ctgctcggcc 
ttctgccact tgcttttccc tggacagcaa 
agcttggtgg ctttgccaca ccctgtccac 
agtgaagatg aacctgtcag gcttcagggg 
agtcgctcct gagtgggact aggggctgct 
ctcgctcttc cccgtgaggt ttctgatggt 
gaaaatgcaa gtgttccagg gaagcaaact 
ggccatggac gggagggtcc cctcgggggt 
acaggcactg cctccctccg ggatccacat 
tgggagaaag gtggtcacag tgctggtccg 
ggacaatcac tacagccctc acttccaggt 
ccacaccctg ccaccacacg acctcctggg 
tccaggctgg cttctttttc ctgggccagc 
ctccccactt gggtgtctgg tgtctgatcg 
ggtgggattc gggagaccca ggcggccctc 
accttctggt ttgaatctaa tgccctccct 
ttccactgta gaggctgggg caaaatggac 
H gacacagtgg ccgggggtct ggtctgcagc 
C; gctctgcctg ccccaggaga tccgcatgtt 
Q tgcccagcgg gaaggctgtc ccactcactg 
S$ ggtgccacca gaaggagagg gacacagaaa 
flj agggggaggg tgcctgtggg tggctctggg 
.J\ gagttcatgg agagacgttg gaaagagtgg 
S tcctcagtct gatgggccga ccacaaaccc 
ggcaggcagt ggagccctga tcccacagag 
^ ccaagtcctt tgagatgtgt catggcccac 
ccctgttgtg acccactggg tcacaggagc 
01 agcctgtgac cttcgcacat gaatctgctg 
y?f ccccagaggt gccgtggcat gcacagtggc 
Q ctgccaacgc caggtggcag gtgctgatgg 
%j tcatcacctc ctgcacgtac aacacagaag 
fi cccgcttccc cctgcacctg cccagggcga 
Si gacaggtctt gactcctcac ttagggcatg 
cagctccctg aaccacagtg gcagcatcac 
ggtgccaccc caggcccact gagtcagaga 
ttaacaagct cccagcggat gttgacccct 
agcttctcag cacccggggc tggtgtgggg 
ccccgtggag ctcaaggtgc accagggaga 
gcaaaattac aaaacaaaac tttaaaaacc 
ggagggcctt gtcagaaatg tggctgtcac 
aggaaggctc tgtgcagggg ctgcgtgcgg 
gatggaaagg agaggaggag agggtggaga 
agctgaggat gcattttggc tggactgcag 
tctattttca aggctgggta tgcaggcagc 
acgcagcggg gctgcttccg ggagccaaag 
ggcacaagcc agggctgtcc tggcaaatgg 
cttcggtaac catggtggtc tccaataatt 
agacctgggt tacagctacc ctgacatccc 
gccctattct ttgtgtttta atccaatgtg 
gccagtggtt tattttattt tattttatat 
tgtcacccag gctgtgtgtt ctcagcttgc 
tctcctgcct cagcctcctg aatagctggg 
atttttgtat ttttagtaga gatggatttt 
ctcatgtaat ccctcatgct gggattacag 



tgtccagctg cagcacccca tggtcacatc 20400 
tgtagctaca gctcccagct gtagcacggg 20460 
tggctgcttt gaagctgaaa ggaagccaca 2052 0 
caccacgtag gggacctgcc aagtaccacc 20580 
gctcttcagc acagaggcca cgcgctgctc 20640 
gggaggctcg ccttaaaggc ctgttgactg 20700 
ctcaggagag gatgaaggac tcggaaagaa 2 0760 
tctttgggag ctgggggctg ttgcggcccc 20820 
ggctctaacc tggccgggga gaaagaccta 2 0880 
gcccagggtg gctgctccct accgggtcct 2 0940 
caggccctga cactgcagcc ccccgacccc 21000 
cttcgcctct cagctccaca cacacctgac 21060 
ggacggccgg gagtgggaga tcgtgaacca 21120 
aggaacctgc accccacccc tgccccgccc 21180 
tctactgttt cctgacacca tagggatggc 21240 
cccacccgcc ccccacccat gtggcctgtg 21300 
tagggaggcc tctggcacat ggcagatggt 21360 
tgggaacatc aatcttggtc ttggataacc 2142 0 
ggccagaagc cacacttagc gggctctggc 21480 
acccccagag gtcagggagg cctgagggag 21540 
tctctgaggt ctcctctccc ccacccctcg 21600 
gaagaaggtc gtgtcggtcc atccggtgag 21660 
ccaccagctg gggtggctga gagggctggg 2172 0 
gtgatagggg gagggagagc catccagggc 21780 
ctgggctacc tcatggggag actcactcag 21840 
agcagacagg acactcccag gggacgcgtg 21900 
gagagtgttt gggggagatg agggcactaa 21960 
ggccaagccc aggcctcggt ggggacttgc 22 020 
cagctgcacc cccactggcc tgggccctgg 22080 
tgatggttta taacttgctc gggaacactc 22140 
ggctccttgt agtggacgac agggactgta 222 00 
gtggtcctat gggggcgagg cctccagcac 22260 
tcacattggc ttttcctcag ggagatgtgc 2232 0 
accgggagct ggccacagtg gtaagtcacc 223 80 
gtgttcagcc tgagccatct gaggaaggat 22440 
ggctcgtccc ctcaataagc cagtcgttct 22500 
cagggagctt gggatgaatg caacctcctg 22560 
cacaggcggt ggcatcgggc aatccatgtt 22620 
gctcaaggtt gagaagcact cacaccaaga 22680 
agaagctgta ggacaagagg ttgacctttg 22740 
caggcctgga gcacctgctg ctaacaacaa 22800 
aggttgagga ggcagaggtg cggggacctg 22860 
atggagccca ggggagaggg gaggaggtga 22920 
gaaggcccag aggaccaaga acattctcag 22980 
catgggtggg ggtcaggcag gatgagcgtc 23040 
acagttcaag gagaatctgc actggagaga 23100 
accaggacac gggcagccac gtgatgcatc 23160 
gggatgctgt tcacaattac ctgggtccca 2322 0 
gccaccttgc cagtggatcc gtgccagctg 23280 
atcctgtgaa ttgtgtggct caagtggagc 2 3340 
tcagcgccag gaactcaggt ccatgtcaca 23400 
gattcacctg atgtttactg agcccagact 23460 
tttatttttt tttgagacgg agtctcgctc 23520 
tgcaacctcc acctcccgag ttcaaccgat 23580 
actacaggca cccaccacca cgcctggcta 23640 
caccatgttg gccaggctgg tctcaaactc 23700 
gcatgagcca tagcacccag ccagtgtttg 23760 
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tattttcaca ggtgagacat aaaggctcag 
gctgatagat ggctgagctg ggatttgacc 
acccttcctg tctcccttgg atttcaggtg 
cagggtggag acaggacagc tttgtcagtc 
tatcacagca gtggctgatg tcgggtgctt 
tcctaaccac accaagcctt gctgagacct 
gtccagccac tcaggccaca cagcgaacag 
accccgactg tgccgcctct cggctaagca 
agagggctct gcaggtggag caccccaggc 
cgcggccccg gggcagggga tgggagggtc 
ttccctgccc aatctggctt cacggcggcg 
gctgccaggc ctggtgagca ccgcggacat 
tcggtgccag cgtccccgtg ggcagttctg 
cagtggccac atcacagcac caggtgggat 
tgagcttctc acactctgac aagccctcgc 
attcgatttc cttccccagg tgaaagagga 
tcccttttga tgtctgtggt ggcagagggt 
aatcgtcccg atctgacggg ggcgggatgg 
cccagagaac aatgctggca aaaacgcgtc 
ggcagaactg tcccatgctc tttgtctgca 
gccacgccaa gctttgccca gtccctttgt 
0 cccaccagcc agatgaaatc cccaggccca 
P\ aggggcaagg gtggccaggg cgtcatgtcc 
1j tgccggggga gctttgctct ctccagcccc 
2] ctatggctga ggctccacgg tcaccagctc 
]% gctggcagtg gggactcaga gggtgcctgc 
|W gggttgccgt gagaggctgg aggttgtcgc 
%d tccctgctcc cctcagagcc acgttggaga 
CM ggaaagggcc tcccttgcag tccttggctc 
% ttccagacaa tggccgggac gctgggtgca 
Q cacggggcat ccccttgcct gctctgagac 
yj taacacccca tccgcttgtc ccgtttcatt 
m gaatttcctg gttgactcac tcactcactg 
Q ttgagggcag ggactcggtt ccccagagca 
aJf ggacgcagtg tacacgtggg tgcggcgaaa 
|fj gcccggggct gacgggtctc ctccaacttg 
tgtgtcaact acgtgcacta ctacccccag 
gacgccggct tcctgcagaa gtacttccac 
gctccctgcc cccagggaac cccgacacag 
ttggaggagt ccaggctaag ttctaggagc 
ccctcactcg tttcctgctg agtctggatt 
agcagccatt acccacccgc caaggtgaca 
gcatctgggg tggcctggcg gaggcagcgg 
ccagggacag gactcgagtt gcagggaggt 
tcagctgctc cccagcctgg ctgttccttg 
gcacctgccc tcaggcgtcc gtgtctcagc 
accgcgacgt actgaaggcc ctgtacagct 
cctcagccgt ccgcttccag gtgcgctgcc 
ggcctcatgg ggggccccag tgaggggtga 
cactcgcaca agacaatgag agcaagtgcc 
ccagccagca gagagagagg agagaggaga 
ggagagggag agagggagag ggagagagga 
agggagagag agagaaccaa taacgaggca 
acacctccac actgtaccga atgccaaatg 
cctaaaaata aagcaccagg ggaggggaag 
ctggtttttt cctccttatc tgagacccac 
gcccactggg ctgtggtcag gaggccaggg 



agagggcagg cacttgacca aagtcacaca 23 820 
cagggtcttg tgcctcacag ctgttacccc 23880 
acaagtgtcc taggttcctg atcacaaact 23940 
ctttattctc tctagaggag gtgctcagta 24000 
gccacagctc agcactgctc taataactca 24 060 
ctgagcaatc ccaccaggag atacagtgag 2412 0 
gaggcagggc tggtatgggt gcaggtgcca 24180 
cctgtgcagt gactgagtgg gctcgcaaac 24240 
aagtccccac catcagcccc attctgcagg 24300 
ttgccgggca tccagcgagg agactgcata 24360 
gaactgacgc cacgtcccag ggcgttcggg 2442 0 
ctcagatggc cgttctgcag gttgaggccc 24480 
tggcttccct ggcccatgtc gtcctcttgg 24540 
caaaggggag ggcagctccc caggtggacc 24600 
ctgctgatcc aagacacagt ggcctttgaa 24660 
gaacagattc tacacagggt cggactcagt 24720 
ggggagggac aggaactcac acaggagggc 24780 
atgagaaaag ctgggaaagg aggaatccgg 24 84 0 
ctggccaaca ggtgccaggt ttcgtctctg 24900 
cgggaggagg gggcggcagc tggtgtaagt 24960 
tctgccatag agtaaagatt gcctttcttc 25020 
cagcagcttc acaaacagcg gggagcctgg 25080 
cggcccctga cctgctggga tctgagctgc 25140 
agctcctcca agctgctgct gttcttcctc 25200 
caagagcagc aacccagcga ggggcttaaa 25260 
cctgcccctc ccatgcgatg gcaggccgta 2532 0 
ggcctctagt cacggtcctg tcttatagag 253 8 0 
aatgactggt ggacggtgcg gggctgcagt 2544 0 
caggctctcg ctggaggtca tggggacagc 25500 
ctcaggctgt gccaccgatg ctgtggccac 25560 
tcagtttctg tacccataaa atgggcacaa 2562 0 
tttcctcaca gcatcatcag tacctgatac 25680 
cctgtctctc ctgccaatgg tggcaattcc 25740 
tgcctggcac ggtgcagtga acagacgagt 25800 
gctgctggat ggcagcgtct gcgtggcatg 25860 
caggggggct tcgggatcct ggaggagatg 25920 
acgcagctgg agctctgcaa gagcgctgtg 25980 
ctcatcaaca ggtgagggct ccctgcacaa 26040 
aacctcgggc ctgttaggcg gctgggcaga 26100 
agagacctgt ggcggcatca ctcacccctc 26160 
tggcttcaga gcctcctcaa cccagcctgc 2622 0 
ggagaggtga ggccgttgcc ggtgaaggca 262 8 0 
ggctggggag gaggtggcag gacggttgcc 2634 0 
gttgctggtg cccactgggc tccctgcccg 26400 
tccccaccag gttcaacaac gaggatgtct 26460 
agttcacctc tgttccctgg aactccttca 26520 
tcgcgcccat ctccatgcac tgcaacaagt 26580 
atgggcccgg gtggggcatg cagtcaggca 26640 
tgggtctgca ctccaaactg ctggcaaaag 26700 
aggtggtgac acataggcct agacagccag 26760 
gagaggagag agaggagaga gaggagagag 26820 
gagagagagg agagagagag agagagagag 26880 
aggaagggag ggcaggcacc ctctctggtg 2 6940 
caggtggtgt gagcagggcg cactaacctg 27000 
gtaagaaacg aaccagtctg aagctgcgag 27060 
tggtattcga aggcatctaa tttatcctgg 27120 
cctatgcaga gttagtcgcg taaggtgccg 27180 



Figure 10 (continued) 



cagcctggag atccaggaag atccttccca gaagcatttg ggagccagat taactgctaa 27240 
gtcaaacatc ctcagcacca agggaaggaa gggctaatac tggcttgctg agaatagtgt 27300 
ggggtggacg tctgatgggg ttgaaaactt ggcatttggt gtagccttga ggggaagaga 27360 
tagctaaaaa atatcagagc ctgcagccag gggctctggt tgctacacta gggtgaatga 2742 0 
ttaaattggg tggggacaga ggcggggaga ggcctggatg actcccaggt tcctgactag 27480 
gtgaatggga agccagggga gggggcattt actgaggtga ggacccccaa aaagcaactt 27540 
gggggagcag agtgagttca gtttgagaca agctgagttt gagggcaaga atccaagagg 27600 
tggctgggaa gtggctgggg aagcagccac ccatcttgcc cctccagcct cagtttacct 2 7660 
cctgccccct tccttgcagg gtgaatggaa cctgcagccc ctgcccaagg tcatctccac 27720 
actggaagag cccaccccac agtgccccac cagccagggc cgaagccctg ctggccccac 27780 
cgttgtcagc attggtgggg gcaaaggctg aggggggacc tactcctccc cctcctccat 2 784 0 
gctgtccctg tgggctcaca ccggcactgt gcactctact ctgcgacgat ccccatggaa 27900 
cagccctgca cgcccaggat gaaggggcca gaccacgccc ctgcctgaga ccacggtcca 27960 
atccagcctt cttcccccag ggtcccctgc atggctgaga gggtgtgggt gccctgttga 28020 
cctaccctgg accgagtgga ccacgacctc gtccatttaa acccggctga ctcagtgcag 28080 
ggacagcctg cacagtggtc cagggtccag ccctccgcca gccctgttcc gcctcactgg 28140 
gtgtggcctg gcttctggga caggcaccat gctgggccgg ggtgtggaat caccgggaac 28200 
gcccccgccc ccgccccgct gctcccggtg tgcagcgggt gcgggtgccg cttaaacatt 28260 
tccctgctga gtggctcgtg tttcacagtg ggcggcttcc ctgcgacgga ggcaggacca 28320 
ggcatttagc tagttagaga ctcgcctggg aaattgctcc attcctgagt aaacagatat 28380 
tttcgcccac ctaaagggaa gccctgacaa caactatcac caaaagacga ggcggcaaag 28440 
atccagcggg gcttctgggc gccggttcca cgtggggtgg aattattagc accagcttgc 2 8500 
ttctctgccg gtggggccag cgctgaacag accggggtgg agtcagggct gtgctttccg 2 8560 
cgtggttctg ccacttaggg agtgtgcctt gggcgggcca tttcacattc ctgaccctca 28620 
cttttctcat ctgtaaaacc aggctgatgc cgtgcgggct aatgagccaa taaagctcac 28680 
acttgggctg gcacccactg gaggtgggta tgtttgcact ccgggccgtc gctccaggag 2874 0 
agagaagctt gctcctgagc ctcctccctg tgccaggcgt ggtaccaagt gcttccccct 28800 
gagcgtcctg aagctgcctc agctggcctg ggtgggtctc cccttcctgc cctctgagct 28860 
gcctctcagg gacaagttca gctctttgat ggtttctgga gacagtaaca gatgcacttg 2 892 0 
tgttcagcca cttcagcaaa acgctgccca gcctcatggg gagagaggga gatggatggg 28980 
cctcggagtc ccctcgcatc agctaagcgg ctgctgcttc tgcaaggcac ttcacttcat 29040 
cacagaaggg aagtcacgag cccaggagct ctgcctcacg ttgtataaat cacagcttct 29100 
tgtggtccat aagtcacggc gctagcgctg tgaaatgcca ggccccagcc tggagagcca 2 9160 
ctccggccct ctgtcatctt tacagcctag gtgacagtag acacggagca ggcccaagaa 2 9220 
gcctcttccc gcgatcacac ccaattgcca gcccagagaa gggtcccagg gtcctgccca 29280 
aacacctggg gggcacttgt agcctgccga tctcgggcag ggaaactgag actcccagat 29340 
aagtacctca cctggggccc aagagcggca gtgattggga atcctagcca gctctggaac 29400 
ctgccacagc gacaacccca cccccacctc accccccact cacactcttg ctctcaggct 29460 
ggttatcctc ttcctcttgc agagacagca gccgtgtccc ccctaccccg ctccagcagt 2952 0 
acccgcacct cctacaccca gataagcgta accccgtggt tgctgagagt tgccacttgc 29580 
cccacactga ggctatgcac agccgtggca atctcgtgaa gccatgtagt ttctgtttcc 29640 
attgatggag gaggaaactg aggctcagag acctaaagtt aggtgccaag gtcacccaga 29700 
gtaagccggg gagctcgaag tgtccccagg tctgactcca gtgtctgaat gctcaacctc 29760 
tgcttactta ggaaacagga atttccccag gacccttgtg ggggatttta tctaaaataa 29820 
gttccttatt tagaggctta ggggaagtgc tttgttacct gaaaatgacc tacatgcccc 29880 
aagccaaagg gactctgggc tcgcccacct tccgaatgat tggggtgtga gtccagcagc 29940 
ccaggttgct attcctgccc ctgctgtgtg accctgagtt agttactttc cttccctagg 30000 
cttgggtctc cctatctgcc caccgaggag agggttcccc agcctcccag ggggcaggga 30060 
ctgctagggt ggcacaaccc cccatctgtg aggtgctcag agccctgggg tgaggaatgc 3012 0 
tcatgcccat cagtgttgag agaagtgggg cgaccccagg ctccagccag cataggggtg 30180 
cctgcccgac tgggtcccag agcacaccag ggctgtgctt tctggtggct gctagcctca 30240 
tgtggctact tacgattaat tttaaattaa ttaaaatgat acaaggtcgg gtgctgtggc 3 03 00 
tcatgcctgt aatcccagca ctttgggagg ctgagatgcg aggatcactt gagcccagga 303 60 
gttcaagacc agcctgggca acatagtgaa atcctgtctc tacaaaaaat acaataatta 3 042 0 
gggctgggcg cggtggctca cgcctgtaat cccagcattt tgggagactg aggcgggcgg 30480 
atcacctgag gtcggtagtt cgagaccagc ctggccaata tggtgaaacc ccgtctctac 30540 
taaaaataca aaaattagcc aggctgtggt ggtgcgcgtt tgtaatccta gctatttggg 30600 
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SEQ ID NO: Amino Acid at position 87 

38 ENADLXVLWTD 

39 DRGELENADLXVLWTDGDTAY 

40 LFGMSDRGELENADLXVLWTDGDTAYFADAW 

41 LKAGVLFGMSDRGELENADLXVLWTDGDTAYFADAWSDQKG 

X indicates amino acid position 87. X may be valine, methionine, 
or a conservative substition for either valine or methionine. X may 
also be absent. 



SEQ ID NO: Amino acid position 100 

42 DTAYFAXAWSDQ 

43 WTDGDTAYFAXAWSDQKGQIH 

44 DLWLWTDGDTAYFAXAWSDQKGQIHLDPQQ 

45 ELENADLWLWTDGDTAYFAXAWSDQKGQIHLDPQQDYQLL 



Q X indicates amino acid position 100. X may be aspartic acid, 

£?' glutamic acid, or a conservative substitution for those amino 

y3 acids. X may also be absent. 

fU 

SEQ ID NO: Amino acid position 331 

© 46 IEGRNXSSGIR 

m 47 HNPLVIEGRNXSSGIRLYYTA 

* 48 LEVHYHNPLVIEGRNXSSGIRLYYTAKLRRF 

49 SRYLRLEVHYHNPLVIEGRNXSSGIRLYYTAKLRRFNAGIM 

pi X indicates amino acid position 331 . X may be aspartic acid, 
glutamic acid, or a conservative substitution for those amino 

|3 acids. X may also be absent. 



Figure 11 



